in discussing certain aspects of tendon transplantations for anterior poliomyelitis, said that in his belief such transplantations should rarely be done earlier than sixteen to twenty-four months after the attack; by that time the patient had reached a stage of functional stability and a proper assessment of the best available surgical procedure could be made. While an accurate muscle chart was useful, he had never found this in itself sufficient evidence on which to assess the need for any particular operation. The vital factor was the functional examination and this might have to be repeated several times before all relevant factors could be evaluated. This gave time both for the surgeon and the patient to decide which was the most significant functional disability, the relief of which would be most valuable to the patient. Deformities once started tended to increase steadily throughout growth. It was important not to do tendon transplants too early because, for example, a foot which by tendon transplantation had been correctly balanced in early life might very well become unbalanced as the result of later growth. An exception to this rule was calcaneo-valgus deformity, for which early intervention was indicated and where he felt that there was still a place in a few cases for tenodesis of the tendo achillis. It was true that there was a risk of later equinus, developing as a result of this tenodesis, but the final state, as far as securing a balanced foot was concerned, was better. In the lower limb he thought there was a considerable risk of "over-bracing", certainly in the United States and very probably in other countries too. This led to disuse of the remaining muscles and was positively harmful at times.
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Boston, Mass., U.S.A. Dr. Joseph Barr, in discussing certain aspects of tendon transplantations for anterior poliomyelitis, said that in his belief such transplantations should rarely be done earlier than sixteen to twenty-four months after the attack; by that time the patient had reached a stage of functional stability and a proper assessment of the best available surgical procedure could be made. While an accurate muscle chart was useful, he had never found this in itself sufficient evidence on which to assess the need for any particular operation. The vital factor was the functional examination and this might have to be repeated several times before all relevant factors could be evaluated. This gave time both for the surgeon and the patient to decide which was the most significant functional disability, the relief of which would be most valuable to the patient. Deformities once started tended to increase steadily throughout growth. It was important not to do tendon transplants too early because, for example, a foot which by tendon transplantation had been correctly balanced in early life might very well become unbalanced as the result of later growth. An exception to this rule was calcaneo-valgus deformity, for which early intervention was indicated and where he felt that there was still a place in a few cases for tenodesis of the tendo achillis. It was true that there was a risk of later equinus, developing as a result of this tenodesis, but the final state, as far as securing a balanced foot was concerned, was better. In the lower limb he thought there was a considerable risk of "over-bracing", certainly in the United States and very probably in other countries too. This led to disuse of the remaining muscles and was positively harmful at times.
The prerequisites of successful tendon transplantation were now well established. There must be no deformity present, or any such deformity must be corrected before operation. The transplant must carry sufficient power, the line of pull must be as direct as possible;
he preferred to anchor his tendon to bone if possible. It was, of course, vital to preserve the blood and nerve supply, and as far as the question of tension was concerned, this was a matter of experience, but there should be "just enough" tension in the tendon when the joint was in the over-corrected position. Although long immobilization was not necessarily indicated, protection of the transplanted tendon must continue for a long time. He also stressed the need for expert physiotherapy and re-education if the best results were to be obtained. He then turned to certain specific problems. Starting with the hand, for opponens paralysis he recommended the transplant of the flexor digitorum sublimis tendon of the ring finger, and said he had found it unnecessary to pass it round the tendon of flexor carpi ulnaris as a pulley; it could be freed in the palmar space and from there taken directly to metacarpophalangeal joint of the thumb. The tendon should be freed from the ring finger almost at its insertion; if a long stump were left it could become adherent and cause flexion deformity of the proximal interphalangeal joint. Even so he recommended the use of a splint to keep this finger in extension for a week or so after operation.
The two slips of tendon thus obtained were sutured one to the phalanx and one to the metacarpal head; in cases where there was paralysis of the extensors of the thumb, it was important that one slip should be inserted into the extensor tendon to regain this movement.
He discussed the standard transplant of the wrist flexors into the finger and thumb extensors, recommending that palmaris longus should be passed to the thumb abductor and short extensor and both flexor carpi radialis and flexor carpi ulnaris into the long thumb extensor and the common finger extensors. The pronator teres should be inserted into the radial wrist extensors. Arthrodesis of the wrist was not popular with patients and should be strictly reserved for those cases where insufficient transplants were available. It should be done after any possible transplant operations.
To provide flexion at the elbow he considered the Steindler operation a good one, but recommended that the deep layer of the common flexor origin should be left intact and only the superficial layer transplanted proximally. The common extensor origin could also be transplanted proximally up the humerus if necessary, but this was a more difficult procedure.
To provide abduction of the shoulder he was willing to use any and all muscles available and had sometimes used trapezius, coracobrachialis and the short head of biceps, and the long head of triceps all in one case. Turning for a moment to obstetrical paralyses, he recommended that for Erb's palsy a transplant posteriorly of the subscapularis tendon into that of teres minor was very helpful in providing external rotation, so that when the arm was abducted the hand could then be brought to the mouth. He considered this a better procedure than the standard Sever procedure or a humeral osteotomy.
In paralyses involving the trunk early recognition of scoliosis and adequate protection was essential; progressive cases should not be left too late but should be treated by correction and spinal fusion over a great length of the spine.
In discussing paralyses around the foot and ankle he considered that an ankle fusion alone was in many cases a most useful operation and in young children was a better procedure than the pan-arthrodesis, at least as a primary operation. A central graft passed through the middle of the lower tibial epiphysis into the body of the talus would promote fusion without interfering with the growth of the tibial epiphysis. When the peronei were going to be used as transplants into the dorsum of the foot, it was important that the peroneus brevis alone should be used if a functioning tibialis anterior was present to avoid the cocking-up of the metatarsophalangeal joint of the big toe, and if tibialis anterior were absent then peroneus longus should be used to avoid the formation of callosities under the first metatarsal head. If the tibialis posterior were going to be used, he recommended that a window should be cut out of the interosseous membrane before the tendon was passed forward to give it free passage and movement in this region; its function might be limited if it were simply pushed through a hole forced in the membrane.
In the case of quadriceps insufficiency, biceps and semitendinosus alone should be used in order to avoid the development of a back knee. Furthermore the biceps tendon should be transplanted into the patella along the medial side of the femur, which provided a more direct route and did away with the danger of lateral subluxation of the patella which not infrequently resulted from transplants of this tendon done on the outer side of the thigh.
He mentioned that a flexion-abduction contracture of the hip was not due to contracture in the ilio-tibial tract, which from its very structure was not capable of contracting. The point was that longitudinal growth of the ilio-tibial tract did not keep pace with the growth of the bone. He had found the erector spinx transplant a very satisfactory one in suitably selected cases.
In cases of unequal leg length in adults he had abandoned leg-lengthening as it carried too many risks, and he recommended shortening of the longer limb. Leg shortening from poliomyelitis was not a significant problem in patients who had suffered the disease after the age of 11, and before this age only if there was sufficient discrepancy in the paralysis in the two legs. From Stinchfield's work it had been found possible to predict with considerable accuracy the degree of discrepancy which would occur in any given case. From Green's tables it was possible to estimate the correct time to do an epiphyseal stapling of the distal femoral epiphysis of the longer limb, and this had in every case produced adequate equality of length. He therefore preferred epiphyseal stapling to leg shortening procedures if the stapling procedure could be done in time to give satisfactory correction.
DIscussIoN
Mr. H. J. Seddon pointed out that work in this country had shown that paralysis, as opposed to paresis, of muscle, could be considered final six months after the disease and in certain cases he considered it perfectly permissible to proceed with suitable tendon transplants done at about this time. He also -considered that transplanting tendons into other tendons was an easier procedure and was perfectly satisfactory if well done. He agreed that fusion of the wrist should only be done with strong indications, and then only after suitable transplantations.
Mr. H. Osmond-Clarke agreed that muscle charts were quite useless as far as interpreting the type of operation which was necessary. He considered that surgical shortening of the longer leg was a better procedure than epiphyseal stapling.
Mr. Donal Brooks spoke in favour of arthrodesis of the shoulder in some cases. He also said that any attempt at transplants to provide shoulder abduction was useless unless external rotation power was present.
Dr. Barr, in conclusion, said that he would be happy to proceed with the tendon transplants six months after the disease if he was satisfied that matters were static. He believed that in most cases fusion of a joint should be deferred until the onset of adult life; it was an irrevocable procedure and the patient could then take part in the necessary decisions. He disliked fusion of the hip, which he did very rarely in cases of poliomyelitis, and it was indicated only when subluxation of the hip had occurred and was not amenable to stabilization by any other means. The transplant backwards of the origin of tensor fascii femoris he had found a useful operation in spastic diplegia, but not in cases of poliomyelitis.
